Mai ne Departnent of Environnental Protection
Pr ogr am Gui dance
On

Combi ned Sewer Overflow Facility Pl ans

OVERVI EW

The objective of a Conbi ned Sewer Overflow (CSO Facility
Plan is to abate CSO di scharges and the water quality

i npacts they cause. Bacterial contam nation is a universa
probl em and therefore it is assuned that all CSO di scharges
wWill result in the violation of receiving water quality
standards for bacteria. Inpacts may al so include aesthetic
problens resulting fromsolids, turbidity and odors

associ ated with discharges of untreated donestic wastewater
O her pollutants may be of concern dependi ng upon the
receiving water or the presence of industrial or high
strength wastes. Also, urban runoff should be included in
eval uation of storm sewer discharges as they can have
significant environnmental inpacts, and may in nmany cases,
cause water quality violations by thenselves. |If separation
is an option for CSO abatenent the effect of new storm water
di scharges on water quality nmust not be ignored. Permtting
of stormsewers will likely be required in the future and

i nformati on devel oped now w || benefit that process.

It is recognized fromthe outset that total CSO contro

wll, in nost cases, be an expensive and | engthy process.
However, significant inprovenments can be nmade cost-
effectively within a reasonable tine. |In order to do so, it

is inportant that a |ogical plan be devel oped and
i npl enent ed.

CSO Facility Plans should begin with a review of the sewer
systemwhich identifies and | ocates all CSO and st orm wat er
points. Key nonitoring or observation points should be
selected to best reflect conditions in the entire sewer
system Consideration should be given to the relationship
of discharges to stormevents, runoff, groundwater, tida
stages, and inflow sources. 1In setting up a CSO Facility
Plan, it is also inportant to use currently avail abl e
information. This may include Infiltration and Inflow (1/1)
studies, flow data, pretreatnent records and know edge of
pr obl em ar eas.
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Act ual devel opnent and inplenentation of a CSO Facility Pl an
has four major elenents. The first is gathering information
to define the problem the causes of the problem and any

wat er quality inpacts. The second is taking short term
interimnmeasures (Best Managenent Practices) to abate CSO

di scharges. These include proper ordinances, control of
additions to the sewer system good operation and

mai nt enance practices and projects to correct known naj or

|/1 problenms. The third is the analysis of alternatives for
CSO and storm wat er abatenent and the devel opnent of cost
effective solutions that are within the financial capability
of the municipality. The fourth elenent is the devel opnent
and inplenentation of a "nmaster plan" to define and
prioritize a programfor |long term CSO abat nment activities.

The foll owm ng pages outline these steps in nore detail and
wi |l hopefully provide a blueprint for devel opnent of an

ef fective CSO control program These guidelines are
intended to be general in nature and nust be tailored to
address |l ocal conditions and problens. |In many cases, it
may be hel pful to hire a consultant to assist in devel oping
the CSO Facility Plan



Standard Format for the Devel opnment of a

Combi ned Sewer Overflow Facility Pl an

The municipality shall develop and inplenment a prioritized,
| ong-term program for eval uation and abatenent of Conbi ned
Sewer Overflow (CSO discharges fromthe sewerage system
The program shall include eval uations of CSO di scharge
points, (and if appropriate, storm water discharges)
characterization of their activity under various conditions,
study of water quality inpacts, evaluation of the sewer
system and devel opnent of a Master Plan for future steps to
control CSO discharges. In the interim best managenent
practices (BMPs) for reducing CSO di scharges shall be

i npl emented. The Master Plan shall provide the final report
of eval uations and studies and shall examne a full range of
alternatives for CSO abatenent. |n devel oping the Mster

Pl an, consideration shall be given to pollutant |oadings and
managenent of urban runoff and separate storm sewers.

1. Scope of Work. The municipality shall submt to the
Department for review and approval a Scope of Wrk for
t he devel opnent of a CSO Facility Plan. The Scope of
Wrk shall contain a critical path of tasks to be
performed along with m | estones, including dates for
submtting interimreport(s) and the Master Pl an.

2. CSO Assessnent. The nunicipality shall conplete an
assessnment of the sewer system and CSGs based upon or
i ncl udi ng:

(a) An up-to-date map of the as-built sewerage system
i ncl udi ng proposed nodifications;

(b) The locations of all wastewater or stormater
di scharge points within the Gty or near the Cty,
i ncluding CSO structures, stormmater outfalls,
i ndustrial discharges, and di scharges from
nei ghbori ng communi ti es;

(c) A detailed description of the drainage area of
each CSO including the size of the drainage area,
t opogr aphy, popul ation and residential density,
average daily volunme of water use and/or average
daily sewage flow, and all significant industrial,
commercial, and other land uses that are likely to
affect runoff or wastewater quality;
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(d) A description and map of receiving waters,
i ndicating the existing, designated, and expected
future aquatic and wildlife habitat, recreational
and comrerci al uses of such receiving waters under
State water quality standards; and

(e) A characterization of historic water use
i npai rment s.

CSO Monitoring Plan. The municipality, shall prepare
and inplenent a plan for nonitoring to evaluate the
frequency, volunme, pollutant |oads, and inpacts of the
CSO di scharges and to provide data for prioritizing
projects to abate such discharges. This CSO Monitoring
Plan shall include: nonitoring of the CSO discharge
vol unes and durations; nonitoring of the poll utant

| oads in CSO di scharges; and receiving water
monitoring. Al CSO s should be nonitored for
activity. |If fewer than all CSOCs are to be sanpl ed,
the Pl an shall include a denonstration that the CSO
sanpling points selected are representative of the
overall sewer system and denonstrate that discharges
from points not nonitored can be satisfacorily
predi ct ed usi ng conputer nodeling or other techniques.
Monitoring shall be performed during both dry (sumrer)
and wet (spring) seasons and shall include stormevents
of a sufficient range of intensities and durations to
characterize CSO di scharges in all foreseeable
conditions. The points to be neasured, |ength of
nmonitoring, and pollutants to be sanple shall be
spelled out in the scope of work, (A) 1., and approved
by the Departnment before nonitoring begins.

CSO di scharge vol unes and durations. The CSO
Monitoring Plan shall specify the nmeasurenment points
and sanpling protocol for a nonitoring programto
assess the flow volunmes and fl ow durations of CSO

di scharges. The program shall be designed to establish
the rel ati onship between various environnent al
conditions such as |and use; rainfall anounts,
intensity and duration; surface runoff conditions;
groundwat er levels; and tidal influences. Particular
attention shall be given to determning the

rel ati onshi p between CSO di scharge points to identify
t hose which function nost frequently or are indicative
of how ot her points function under given conditions.
Al'l overflow points should be block tested for a

m ni mum of 6 nonths. Block testing is a nethod of



determ ning what size stornms will activate the CSGCs.
Retri evabl e bl ocks of wood or other naterials are
pl aced in | ocations where they will be noved by water
if the CSGs activate. Each block is checked after



- 3-

every storm Repeated rounds of checking will reveal
whi ch CSOCs are nost active and what size stormis
needed to activate them |If no nodeling of the sewer
systemis planned, then all overflows should be flow
monitored for a mninmumof 6 storns between March and
Septenber, wth at |east one 1.5" (3 nonth) storm |[f
nodel i ng the sewer sytemis planned, then a m ni num of
25% of the overflow points should be flow nonitored for
a mnimmof 6 stornms in order to calibrate the nodel
The nonitored overflow points should drain an area of
at | east 50% of the total conbined sewered area. A
second round of nonitoring for at |least two stornms w |
be needed to verify the nodel. Al overflow points
shoul d be surveyed in the Spring during dry weather (no
stormevents) to determne if dry weather discharges
exi st.

(b) Pollutant | oads. The CSO Monitoring Plan shal
speci fy the neasurenent points and sanpling
protocol (including the paranmeters for which
sanples are to be analyzed) for a nonitoring
programto define the pollutant |oads from CSCs
during varying rainfall conditions. This
nmoni toring programshall also conformto the
fol | ow ng:

i Sanpling shall be perfornmed during dry
periods and during stormevents of a
sufficient range of intensities and durations
to characterize CSO di scharges in al
foreseeabl e conditions. Pollutant |oads
shal | be sanpled from 25% of the overfl ows
(the sane points being flow nonitored). A
m ni mum of four storms should be sanpled, two
in the Spring and two in the Summer. Each
storm should follow a m ninmum 3 day dry
weat her period. The stornms nust be
sufficient to cause significant discharges;

ii. In each stormevent selected for sanpling,
sanpling must be flow proportioned and
performed during the "first flush" and during
sustained flow. A suggested sanpling
proceedure to determne first flush is given
i n Appendi x A;
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iii. Priority should be given to sanpling those
CSCs that function first during stormevents,
that frequently di scharge high vol unes
i ndustrial or nedical wastes, or that are
believed to inmpair or threaten inpairnent of
wat er uses;

iv. Cbservations of the aesthetic inpacts on the
recei ving water near the sanpling |ocation
(fl oatabl es, debris, scum oil and grease,
odor, etc.) shall be nade at the tinme of

sanpl i ng.

V. For CSO di scharges into | akes,
environmental |y sensitive receiving water,
and Casco Bay, the program shall i nclude

testing for the follow ng constituents:
suspended solids, biochem cal oxygen demand,
pH, lead, zinc, chrom um copper, cadm um
mercury, iron, arsenic, silver, tota

kj el dahl nitrogen, total ammoni a,
nitrate/nitrite nitrogen, total phosphorus,
pet rol eum hydr ocar bons, pol yaromatic

hydr ocar bons, PCB's, and herbicides (2, 4-D,
and dicanba). As an alternative to testing
for these heavy netals and toxics, an Acute
Whol e Effluent Toxicity (100% test nay be
done on a conposite of all overflows sanpl ed
for each storm If this test shows a
toxicity level of concern, the netals and
other toxics tests will be required to
determ ne the specific toxic pollutants in
the overflows. The effluent shall be sanpled
for enterococcus bacteria and fecal coliform
bacteria for marine waters and E. col
bacteria for fresh waters. A reduced
sanpling program may be approved by the
Department for |ess sensitive receiving

wat ers, on a case by case basis.

(c) Receiving water sanpling. The CSO Mnitoring Plan
shal | specify the measurenent points and sanpling



(d)

protocol (including the paranmeters for which
sanples are to be analyzed) for a nonitoring
programto define the inpacts of CSOs on anbient
wat er quality and uses and to provide a basis for
predicting the effects of sewer rehabilitation and
separation projects on CSO di scharges and on the
recei ving waters.
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Sel ection of nonitoring |locations will be based on
consideration of the |locations of overflows, the
frequency of overflows, wastewater characteristics
and physical conditions in the receiving water
such as uses (especially swinmmng), current,

dept h, other possible sources of pollutants and
tidal influences. The nonitoring |ocations and
the rationale for their selection shall be
submtted to the Departnent for review and
approval. Al water sanples collected shall be
tested for enterococcus bacteria and fecal
coliformbacteria for marine waters and E. col
bacteria for freshwaters.

In tidal waters, anbient water sanples will be
collected at tinmes of high tide, lowtide and half
tide (incomng and outgoing), and from |l ocations
whi ch best reflect the CSO di scharge after the
opportunity for initial mxing with the receiving

water. In nontidal waters, anbient water sanples
shal |l be coll ected upstream of the overflow point,
and in the zone of influence. If several CSO

points are in close proximty, one downstream
sanpling point may be allowed after review and
approval by the Departnent. It is suggested that
dye tests be used to determ ne zones of influence.

CSO Monitoring Report. The nunicipality shal
submt a report of the results of CSO nonitoring
to the Departnent for review and approval. This
Monitoring Report shall include sumaries of al
sanpling data and a di scussion of any deviations
fromthe approved nonitoring plans.

Sewer System Eval uation. Concurrently with the CSO
monitoring referred to above, a sewer system eval uation

shal |

be conducted in order to evaluate vol unes and

sources of groundwater and surface runoff entering the
system The study shall be conducted in accordance



with a plan of study included in the Scope of Wbrk
submtted to the Departnent for review and approval
Monitoring points shall be established within the sewer
systemin order to neasure the flows contributed from
vari ous drainage areas. The inpact of flows from each
area may be eval uated through use of a sewer system
nodel or other nmeans of predictive analysis. In
conducting the study, sources of extraneous water
entering the sewer systemshall be identified and
prioritized according to their contribution to CSO

di scharges and feasibility of corrective actions to
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abate them A report of the study shall be submtted
to the Departnent for review and approval.

Sewer System Master Plan. A Master Plan shall be

devel oped describing steps and tinetables for abatenent
of CSO di scharges. The plan will include the findings
of the studies and evaluations referred to above and
met hods to be used in rehabilitating or inproving the
sewer system Prioritized inplenentation schedules for
this work shall be provided.

Specifically, the Plan shall include: an evaluation of
the effectiveness of the Best Managenent Practices,
pretreatnment program and secondary treatnment plant,
and an assessnent of alternative nmeasures to abate CSO
di scharges or to apply treatnent technol ogy to inprove
the quality of such discharges, selection of abatenent
strategies for individual or groups of CSGCs, an

envi ronnent al assessnent di scussing inpacts, positive
and negative, for the alternatives selected, a
finanical capability analysis, and a tinetable for
conpl eti ng CSO abat enment projects. |In devel oping an

i npl enent ati on schedul e, consideration shall be given
to water quality inpacts, cost effective abatenent
alternatives selected and the nunicipality's capacity
to finance such neasures.

(a) The Master Plan must assess a full range of
possi bl e alternatives, including various
conbi nations of elimnation, reduction in
di scharge frequency or discharge vol unes,
rel ocations, and storage and treatnent. In
assessing each alternative the Minicipality shal
consi der:



(b)

Vi .

The m ninmum size and intensity stormrequired
to activate each overflow, volune di scharged
fromeach overflow for various size storns,
nunber of overflow events and water quality
vi ol ati ons per year based on historic
rainfall data;

The existing and desi gnated uses of receiving
waters under the State water quality
standards in the area affected by each CSO

di schar ge;

The alternative's expected effects on
in-streamwater quality and uses;
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O her environnmental effects of the
alternative, both positive and negati ve;

The effects of the best managenent practices
to be inplenented under paragraph 6 as well
as the pretreatnent program and the

i nprovenents of the secondary treatnent

pl ant ;

The estimated cost and constructi on dates for
i npl enmenting the CSO control strategies;

A cost-effectiveness anal ysis of the costs

(i ncludi ng operation and mai nt enance) of each
control strategy for each CSO or group of
CSGCs;

. The effectiveness in inproving storm water

managenent and reduci ng urban runoff; and

A sewer rate and financial capability
anal ysis, including but not limted to an
exam nation of grant funding, phasing of
projects, and rate stabilization.

In selecting and schedul i ng CSO abat enent
projects, priority shall be given to abating CSO
di scharges in the follow ng order

Those whi ch occur for reasons other than rain
or snownel t;



(c)

(d)

ii. Those which may inpair water contact
recreation uses or create public health
concerns in the receiving waters;

iii. Those which discharge into areas determ ned
to have redeemabl e shell fish resources;

iv. Those which contain significant industrial,
hi gh strength, or nedical wastes;

V. Those whi ch function during the nonths of
June t hrough Septenber;

vi. Those which cause | ocalized nui sance
condi ti ons; and

vii. Al other CSO discharges.
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Additionally, high priority should be given to
abating all CSO di scharges which occur during the
so-called "first flush" of suspended sedi nents
fromthe sewer systemat the beginning of a storm
event .

The CSO Master Plan shall also include a
Compl i ance Monitoring Plan for the regular

moni toring of the CSO di scharges which may renmain
during and after inplenentation of the CSO Master
Plan and the waters receiving those di scharges.

The CSO Master Plan shall be reviewed periodically
in order to evaluate the effectiveness of
abatenent projects. These reviews shall serve to
suppl enent and/ or anend the Master Plan as nay be
appropriate, taking into consideration projects
conpl eted, Conpliance Monitoring Plan results or
changes in the assunptions upon which the Mster
Pl an was approved. Anendnents to the Master Pl an
shal | be approved by the Departnent. Reviews
shall be made in accordance with a schedul e
provided in the Master Plan, but at |east every
two years.



(e) It is recoomended that the public be given anple
opportunity to give input throughout the CSO
Facility Pl anni ng process, especially after the
Master Pl an recomendati ons have been made.
Public participation is a requirenent if State or
Federal funds are requested to assist in the
i npl ementation of the Master Pl an.

Best Managenent Practices. During the tinme that

studi es, eval uations, and sewer systeminprovenents are
bei ng conpleted and until nodified through

i npl emrentation of the approved Master Plan, the

muni ci pality shall inmmediately take steps to mnim ze
the di scharge of pollutants from CSO points. These
steps shall include but not be limted to the
fol | ow ng:

(a) Adoption and enforcenent of an ordi nance or rules
prohi biting the introduction of uncontam nated
water into the sewer systemfrom private sources
such as roof or cellar drains, surface drai nage,
and non-contact cooling water;
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(b) Devel opnent and i nplenmention of a plan for the
renmoval of existing sources of water into the
sewer system from private sources such as roof or
cellar drains, surface drai nage, and non-contact
cool i ng water;

(c) Formal plans for regular cleaning of sewer I|ines,
especially in those sections where the deposition
of solids may restrict flow and cause surcharges
which result in overfl ows;

(d) Devel opnent and inplenentation of a high flow
managenent plan designed to optim ze the use and
overall effectiveness of the treatnent system
during high flows;

(e) Formal plans for maintaining overflow control
structures, punping stations, tide control gates
and other structures in the sewer systemin good
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(9)

(h)

(i)

(J)

(k)

wor ki ng condition and adjusted to mnimze CSO
di schar ges;

Addi tion of septic tank wastes only to the
treatment plant during tinmes when all flows being
received are given full secondary treatnent;

Special efforts to assure that industrial high
strength wastewat er and ot her non-"conventional"
pol lutants (such as hospital wastes) do not
overflow and that such wastewater receives ful
treat ment;

Regul ating the addition of new or increased

vol unes of industrial process or high-strength
wastewaters into the sewer system under
circunstances in which they could be di scharged
t hrough a CSO poi nt;

Conducti ng periodic surveys of all municipal

di scharges (CSO and stormwater) during dry weat her
to verify that no dry weather sanitary di scharge
exi sts;

Ef fective street sweeping and catch basin
cl eani ng; and
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New sources of wastewater or extensions may be
added to sewer systens having CSO di scharge points
if the municipality is conducting an approved CSO
study and if the additional sources do not

i ncrease pollutants discharged from CSO poi nts.

I n devel opi ng prograns to offset new pollutants,
muni ci palities may consider, but are not limted
to any conbination of the foll ow ng:

1. Inplenentation of best nmanagenent practices as described
in Section 6, above;

2. Renoval of extraneous, uncontam nated water from private

or

public sources;



3. Physical inprovenments alterations, or upgrades which
result in reduced CSO activity;

4. Pollution prevention prograns; or
5. Sewer separation projects.

Reports of additions of new wastes will be nmade to the
Departnent and will contain the volunes and
characteristics of wastewaters added or authorized for
addi tion, and descriptions of pollutant reduction
projects to offset additions.

NOTE: Stormmater runoff may contain various pollutants.
Bef ore separation projects are carried out, care should be
taken to assure runoff borne pollutants are not sinply
redirected to the receiving water through another piping
system This is a particular concern in heavily devel oped
areas where pollutant concentrations are likely to be

hi gher. Before conpleting Master Plans, nmunicipalities
proposi ng sewer separation projects should seek Depart nent
review and concurrence on a case by case basis.



Appendi x A

Determ ning First Flush Characteristics In CSO Di scharges.

For the purposes of conducting CSO studies, the first flush
is an increased | oading of pollutants due resuspension of
solids in a sewer system and/or surface runoff entering the
system Normally, this would be expected to occur during
the first portion of a stormevent, but the actual timng
can be affected by stormintensity and system hydrauli cs.

| ndeed CSO di scharges may not contain first flushes at all

| deal |y, a sewer system should convey the first flush to
treatnment plant, and acconplishing this should be high
priority goal of any CSO abatenent program

|f present, a first flush can be identified as an increase
and then gradual decline of pollutant concentrations over
the duration of the duration of the discharge event. Using
the pre-discharge concentration as a baseline, the first
flush will cause a marked, often sharp increase to a peak.
Following this, the concentration wll drop to |l evels bel ow
the dry weather condition as stormnater dilutes the
wastewater in the system In order to evaluate first flush
events, either settleable solids or suspended solids can be
used. Settleable solids have the advantage of being a

qui ck, easy test which can be done in conjuntion with sanple
conpositing. Suspended solids are quantitative and nay be
nore indicative of other pollutants of concern, such as
nmet al s.

Bef ore conducting a full sanpling program prelimnary
observation or gauging is recoormend. This wll provide sone
under st andi ng of how CSO points respond to a storm event and
will allow design of a nore representative sanpling program
| ndi vi dual sanpl es nust be taken over the duration of the

di scharge periods. During the first portion of the

di scharge, the sanples should be collected nore frequently;
a 15 mnute interval is recormmended. After the first flush
peri od has passed, the frequency can be reduced to one grab
every 1 - 2 hours. For prolonged di scharges, sanpling can
be term nated before the end of the event, if it is apparent
that the pollutant concentrations have stabilized at a
relatively low level. |In any case, sanpling should be for
at | east 6 hours. However, flow recording nust continue for
the entire discharge period.
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Once all the sanpl es have been coll ected, they should be
exam ned to determne if a first flush did in fact occur,
based on settl| eabl e or suspended solids concentrations. |If
a first flush is present, two conposites are needed. The
break point can be made where the concentration is clearly
declining fromits peak. Absent a first flush, only one
conposite is necessary. In either case, conpositing nust be
done flow proportionally. Each conposite is then anal yzed
for the required pollutants. Laboratory results, along with
the recorded flows for the respective periods, wll allow
cal cul ation of mass | oadings for both the first flush and
the total discharge event. This information can be used to
eval uate CSO control alternatives for first flushes

i ndependently, as well as part of the entire discharge.
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